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%^ 'U:^}: 2003/8/27 



^^^^7l>5^#^^^^ (Modified Chemical Vapor Deposition; MCVD)<H1 ^-^-n"^ 1 

-6- HBl^ ^^^^^ ^«(10) vfls. ^-§-7>^i ^ '53:^7>^» ^'Q^V^^^ 

£^1(14)« ^W^}^ ^71 ^ti* <^1^>^ 7><I*><H ^sl^V ^S^^^V 

^ ^71 ^ti ifls. <34i^]» ^^7l^m ^^a^^^i ^71 '^^^^S.^ 

7V«I^«^ ^71 >ia]^> ^<i7l» :^l7l«m 1:^^^; ^7] ^« xfl^ <i4i7l 

^ 7><i^}ci -€21 ^> Jx^^l7lfe S^^t^. 
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# ^ ^^-B-{METHOD OF MANUFACTURING OPTICAL FIBER PREFORM USING DEHYDRATION AND 
DECHLORINATION, AND OPTICAL FIBER PREFORM AND (FTICAL FIBER MANUFACTURED BY THE METHOD} 

^ ^MW] ^^s)^ c)-^^ ^ «V^^^ ^^Hl* <^^1^>^ ^<=>1^. 

^^^^ ^r^oa ^i^^ ^^1 71#AP8-^ <^l^Al7lfe 

s-s, ^s^^ S.^':>fl 7l7j|^ AV^<i|l^ tb^sjol tfl^£)<HAi^ 

S. 1^ 4^^^-^7l>3-^2}-(Modified Chemical Vapor Deposition; MCVD) ^cJ-^^^Hl^i f^sfl^ 

£ 2^ £ 1^ 31^^^ ^^^} S.^^ ^^7]^ ^^^^ 

S. 3^ MCVD ^^<^ ^-a-fi-^ HAl«>^ le^S.. 

H 4a^ i 4b^ ^ 4cfe ^ £ 4d^ 4.:t-^^^ 

£. 5fe £. 4b^ 1:4^^^ '^l^'^ ^^^y S^*='fl'^i ^'il:7l7l- ^]7]s\JL «^4i7> -^^ 
£ 6^ ^ ^ "B-^"^] ^^^^ ^"^7] ^ "^^^^ ^1^^ '^^^ '^^^^ 
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• • • 

10211549108 "^^>^ 2003/8/27 

s. 7^ ^^^^^ ^^^<^ ^2fl7i#<Hi ^]^^ ^ ^«fl ^1 

2:€ wim^H 

io..^^Tf^^:a 12.. €21^1- 14..S.^1 

^ 1^1- ^ ^^-n-'^ ^*^H. ^a^^l- ^-21-71 (Modified 

Chemical Vapor Deposition; MCVD)«:>fl l^V ^^"=^1 S^fl^^ ^^^1 

^^^■i: ^ SX^ ^-^r^l ^ ^dtx* >ll7lt!: ^^-^r ^l^:^*}-^ ^ ^^^S. ^1 

<12> ^?g:g|-^7l'8-'f'2l-^^ (Modified Chemical Vapor Deposition; MCVD)-ar ^^-n- ^12:^^ 

<13> ol^q. MCVD ^Sfl'H ^ 1"^ S-A]^ til-S!)- ^ol. 

(1)1- 'a^(^l5.Al)«>(| 7]y<]^]^ ^ -iir^Tf-^ ^:a(i)» ^^Al^1^>^i ^-¥-5. SiCU, 
CieCU. PCls^ ^-i-7>i» Ai:^7>^<4 ^o] ^^Hl ^:^(1) ^V^^^HIa^^ 

o>o.^ j^ojT^io:];;^.!^ «}:^7>^«ol ^^S\o]^]S.^ 1600lCol^2l ^S.^ 7>^Al7l^ ^ 

SE^ S^l(2)» ^4*^^15^^^. 
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^^ «^>^>: 2003/8/27 



14> s^^o] ^v}t\. 7l-<t^ ^S.:?a^^#(halide) 7]^^ ^s\r^-^<^ ^ 

7VS5l<>|>q^] ^^o.^><:>l^*H thermophores is)<^l ^^M ^«-(2)^ 

X^ofl ^e|-l-7fl J^t^. <^>2ll ^-§-^ 2^ ■&S.:ffl^^lr(halide) 7]m ^-§-^<^m. 

:15> [^^^ 11 

SiCU + 02 ^Si02 + 2Cl2 

:i6> GeCU + O2 -KJe02 + 2CI2 

ci7> S^*^ ^B(3)^ «>S. oH^lfe £^1(2)^ 

(sintering)=l<^ -B-Bl^(4)ol <>] ^^o] «J:4<^1 ^<H^m 

<18> s. l^flAjsq- :^ol f^efl^ >a:5|-^-g-<^lAi ^^g. :=l ^sj-^V-f-ol 1600^ <^1^^ al^<^>H 

^o1;^lS-S. ^^^<H^ 4=^m(3)l-^ «>S. S^1(2)'=1l ^€<^1 71^ o]^o] 
^514. ^-§-^1 ^^"^ 0H7l^ ^I7l7> ■^7V^«>li|-. 

<19> oli^j AJA^^ ^S^?> tfl^^ €^>^ ^^^S7> £ 2o)l ^2: 

<2o> £. 3^ ^^^^ ^-^-R-^ i:5:> ^bH* £^<^lAi s^^s: 
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102< 



%^ 2003/8/27 



39-;^^^ -^ItflA-l^ ^^'€<5l 2^01 o> ^>p^ iSOOnm o]^ ISSOnin o]^} sj-^g- tfl^oflA^ 
^o] ^^S-S. ^>-§-^ ^ 1385nm 5^^i:fl<^l>««ife 

^ og A>^^^c|-. 1310nin<^Ai 1550nm >7>^lS] s^^tfl^^ S.^ ^}-%r^}7] ^«fl>^^ 

-a- tfl^ ^7]oll 1385nm sj-^g-tflo] ^^o] isiOnm ^^^tflo] sg^^ ^^^iir*?! 

0.34dB/Km 7}-;=^ «5>i?]: tb^. 

01^ ^1)^ ol A}-^ ^-^it^ 5^= 0.28dB/Kin 7>;^lS-S. 0.34dB/Km^ ^^^^ ^'^^'=>] ^ 
0.06dB/Km^J:^^ ^. ^ ^^^-^ ^^7]^ ^:£7> 1 ppb^^l^VS. ;*lH5l<H<=>m 

^ ^fl-f 

^^01 ^^7liil- <gsl-^^(HCl)7l^lfe JE^<^1 ^^^^^ ^^7]* 

^=-7]^- vfl^s ^^s)<>i si-OH ^^^^cfui ^1=1-. S.7fl ^ 

<g^S] ^S.<^ WHI^ 3.o]Si\- #Sjl=#:?V^' #€1-^ ^H7> 5^^*^ ISlOnm. 
1550nm 3i|-^tflo] e|l^e|-<^l ^^o] ^7}^ ^ ^31. ^^^1 ^^^^^ 
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1021 




^49108 2003/8/27 



25> ^^7l7V §i^(OH-free) ^^S.^ ^^^^ ^€^V<=^ . ^1^^^ US3, 737.292, 

US3.823,995. US3.884,550 ^3^^ Si\^7]^^^'§'^iOW; Outside Vapor Deposition)^ 
B]^^^ US4,737.179, US6,131,415 (Vapor Axial Deposition; 

VAD)-^S-^ ^12:7> 7V^sl-c)-3l ^^1^ ^^^^7l^^S|-^^ (Modified Chemical Vapor 

Deposition; MCVD)<^lA^fe ^^^<H ^x^, r^-J: i^]^^^ US5.397.3726fl ^^^^^^J ^ 

Sl-SP> o]^^}^ ^^7]7\ >^I12:^^ 71^0] 7^^]S\o] 

n 7>^^ ^ ^"^^ 7>^1^ Pl^l-?!: ^^oltq-. 
^ Stl: MCVD^^'^^i 4^71 ^>-§-* ^. ^^7V H-;<fl ^fl^S. 

7>^^^<^1 ^fl^ ^^-i: 7}^>^^o] ^^1^(J. Non-Crystalline Solids, vol 195, 

1996. P176-179). ^:^fl7M ^^7]^^ ^^Hl ^]^^}^ ^c}"^^ ^"^^ ^V^l^ MCVD 

^^o] <i>i-)e)- VADM- OVD-^Mi ^]^^ ^} 

^^^^ ^<i7i(0H)» sol mn^ 7]^^^'§-^ ^ ^^s. 

s. ^i^j^ ^is. 7\^^^ ^<a*>fe i^> Hei#* >iis^> 

<^ 1385nm sj-^g-tfl ofl O.SOdB/Kmol^V^ ^-^-R-* ^1^^^ ^«J-^^ >fl^«>^ ^ 
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IO2II549IO8 2003/8/27 
^'S^^ IJ^I-'^^ ^1^^ S^^-^ ^l^^M ISlOnm ^ 1550nm s^^tfl 

<^i^ifii ^-a:^ ^-^i ^^^m ^^-B-* ^<3-^* ^i^-si-^ ^pm. 

^ ^^-B-fe 1385 nm 3q.;3-tfl6llA^ ^^7]^ 7)91% ^^^S. <^n 1340- 

1460nm ^l-^ ^e<^>H^ ^^-R-S-^i '^V-S-'^l -i:7>^«V5i^. 

c3i> ^7i» :*ii7i«>7i 4i«fl ^n^^ ^^1*=^! «S^V^ ^ 

sj^M 1:4 ^-§-^^^. ^4 ^^^1 #^#'=>fl ^S^^^ "^^^ 1310nra ^ 1550 

<32> ^'^]^] ^-S-^ ^4 ISlOnm. 1385nm, 1550nm ^ 1625nm sj-^tfl^ 

^^-a* ^^Hl ^sfl^ ^'S-^^V A>-g.^ ^ 1280~1620nm ^^t^^ 

^7l^^2}.(Modified Chemical Vapor Deposition; MCVD) -^^-i: <>l-§-*l-^tfl , ^^"^^ ^ 
s ^-§-71-^ ^ 'a:4i7>^» ^«a^>^>H <^l-8-*H ^ti.^ 4i^-a::£ 

ol^Vfi^ 7l-«t«M ^2l?> 4S.» ^3^^«Vfe 4^^^; ^ti. vflS. 
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<^7\-: 2003/8/27 



^^^^ ^71 7><i^}c^ ^71 -MS^^V 

«>^^*H1. i600°c <^1*>^ ^£<^l^i w>#^^>7flfe 

1400-16001C5^ ^S.^^ SJr^S. ^^€1=?-. 

^7] ^^^^-^ 12001: <^m^ ^s.«^>H ^^1 «>^^-si-^. i3V^^«?l-7ii^ 

900~1200*CS1 ^S.^^ tf)<^^i ^jt-^s. 

<>H, ^7] ^^^^'^l^i S^l^ <^14^ 700nim/min <^1^>S. -B-^ls)^ ^o] i3> 

^7] ^^7l^fe ^<^:£ m# ^ ^71 

-^71 ^<g4i^^€r ^71 ^^^^^tq- 501C o]^ i200ic:e-i^ "^-^ 

5.^ '8-71 l:^4i^^<^>«-1 ^7l ol4^ TOOiran/min «>1«VS. -B-^l^lfe ^ 
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39> fl>^:^«>7fl, ^7] n ^71 ^« S^B]-^ *%7l 

4o >a-7i ^^^^^ i7oo*c o]^o^ ^^s. ^<^i ti}^^*>ji. ^.7i it^^:^ 

>a-7l S^l^l 0]=^ ^s.^ yOOmm/min ol«>S. 
■43> ^71 ^7l ^« iflS. ^<g5|^ ^^71.^11^ ^<HH ^ ^ 

^ i41^7H ^ 3j;gtil(D/d)fe 2.0-2.5 tfl<=>fl^i 

<43> ^ ^tgo:) tl-s. ^^ol] n^-eig, ^^oll ^^<^ ^-^-fr ^^^<=>] 

<44> ^ ^ lif^ ^^<H1 ^'^'^^l ^^a-B- HEl#-^S.^Bl 

71^ ^^^J^fe ^^-a-7> 

<45> c]^ ^3:5. ^ Wl-^^tb €^H» ^>^fl*l ^^«>7m 

^ ^ >^>-§-^ -S-*H^ ^^^^^>\^ A>^^ol o^T.]^ 

-g-ol^ 7l)^* ^^*>7fl ^5^1: ^ ^rl-^ ^^oll «az^-^<^ ^ 71#^ AV^ofl ^^SV 

^^^^ ^ ^'^^ 7>^ v}^^^ -M^Hl^Hl ^ 7l#:^ AV>^^ S.:^- rfl 
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^ m 2.7fl(first preform) ^^^1 ^ ^'S^ ^'^^ ^^Hl ^^1^- 



-ie)7> <a;=q- ^fl^s. ^-it^^^ *-§-^ Si-0H7l» ^^^tb^^-. ^^7l^ -^el^^m 
^(fine glass particle : 4^H(soot)^ S^-ll ^^^^^^ ^^^<=>1 

^^s. £Ais)oi ^rf. *cH. o.im^ ^fe 'g;^Va^ iooA<^ ¥ 7ll^ ^'LV7l7> 

<=»H ^-^1:7131 ^ 30ppb^£'=>m. ^^^S. ^ 0.75dB/kmS. 

OVD VAD ^^-^HlAi^ 4^^7l» :^l7l*>3i;<> tf^^^ B.^^-^ S.^^^ 

^ ^ ^S.7> 150t:ol^^S ^7m tifl ^ # 

^^^^ 9X^ ^^71^ ^^^t:)-. Si-OH <LV^*><=^ SOO-Col^ 

2] ji^oilAis. ^^^fl^VTll SIt:^. ^^^^ 

■§-#01 ^^*V^. 7PJ- ^^B^:^ 9X^ M:^^ ^ i^^^ 71^01^1-. 




17> 



i^^>i 9X^ ^^^<?1 1:^1-^ 4^^715^ 7\^^o]t^, ^^71^ ^^<=flAi 
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30> [^-g-^ 2] 

4Si-0H + 2Cl2 < = > 2SiOSi + 4HC1 + O2 

5i> 2H2O + CI2 < = > 2HC1 + O2 

1200'C o]^^ ^Sofl^i^ ^^^^^ ^^<^1 -8-8-^1 

<g4i^l7> vfl^S %^«fl ^^^1 e^^^^ ^>^^ ^ 

5^4. «J:-§-'=>l ^^^^^ 7l^l7> ^Hf^ ^^^^ ^m<=>l 

* ^ ^ 

^Bfl^ MCVD OVDt+ YAD ^2^^ 3il-;^^1 ^^I'^^fl ^IS^'H ^ 

B7> ^-^^^31- 71S1 ^ahi ^es-o] -g-s-si^Ai ^ #2flH.f^<^i n^^^^. 

41^5. <?l«l] -^sl^ xfl^^ Si-OH^ 71^ MCVD ^'g-^^ ^'^^■fr'^^ife 

1385iiintfl^«:>llA-i ^Ai:7l <^>7lt!:^. 



<53> 
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102BIIB049108 ^^'^"^ 



«6> 



^^*>7fl Ir^lrS- ^^fl^V^ <§^(HC1) 7>^.7}.^2ins^ ^-^-^V*^ Si-Cl 
^^^^>7li ^t^. ^<^1^ 1«>^^7>X1 $*>al ^^tb "^^^ 7V^ 

^ 71^^ ^^7l Si-C\^ ^171*1-^ 

^ MCVD ^^fl^^^-l ^-^^ ^"f^^l ^"^-^ ^-^n^ OVD^ VAD ^^«^Ai2:^> 

:5b^^>^ ;^171^V^ $X^. 

£ 4a tfl^l H 4d^ ^ ^^^^ - ^^la^cJ-^'^l ^V-€-^^ ^^^-frS.:^!!^ 

S. 4a^ MCVD<=>il €^^V =^H(12)» ^« (10)^1 xfl^S^*^ ^^*> 

^ s^m^. ^^(10)^ tii^Aiig ^^-^^-i 

^ti(iO)Sl i^^^flfe S^l(14)7> ^^^^ 7>^-5>£-^ ^^15)01 ^i:!-. 

^ ^.^^^c^lA^. ^«(10) xfl^S SiCU. GeCU. PCl3^ ^J:-i-7>>.» ^>^7V^.5q- ^ 
=5^1 •ir'H ^<^^^. S.^1(14)7V ^^^^^V^^i ^«(10)» 7>^*V7ll S.^1(14)7V ^4-^ 

i4|p>r^ 7><t^ S-^^ ^^^i ^S.:ai^^lr(halide) 71^1^ 

*Vfe ^^tb ^-i- -^m^l* 7V€ ^ I400~i600ic^ ^«S€^. 
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%:^ ^>^>: 2003/8/27 



o) ^i:^;go] 7>;^Ai ^E21 ^^fl^Vfe ^^7l» ;*il7l§V7l ^^fl* 



*>7fl Sl^cl], <=>1^^ ^ ^<H(5)5f #2fl^(6)5l 2l^wl^(D/d)^ 7V^^ % ^^^^ 

#tv. zLsiu)-. ^-a:?!?} s<H^-5-s. ^^«>^ «^^i«>7i ^tflAife ^^]7> 

;g 4.^ o]^o] ^rV. ^Bi-A-l. ^^-^^ ^^y] ^^^^ ^ 7}^1 % 

:g.Aloi] Dfl, so^sq- #2fl^^ 2);^til^(D/d)^l 2.0-2.5 ^^S. ^<*1 

£ 4b^ ^^^^ «=>l^'=fl 1:^^^* HAmc)-. ^ ^^<^]^^ . ^:a(io) xfls 

^ ^^-^1 3£^^>^ 7l^l*ol ^<a£lT^. ^«Cl0)fe ^1^^ 

1200*Com31 -B-^l*>fe ^^1 «>^^«|-^. ti>^^^7ll^ ^Sl7> 

6j| :^^:^oi db^^-i-S. ^S.^ 900-1200 X: -B-^1*>^ ^^'l 

o^o> ^l-tJ^, o]* S^l(14)^ ^i^^ 700mm/min ^l^V^ -^^1=1^ ^o] w>^3|*l-cl-. 
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102^49108 2003/8/27 
32> ^ ^^^^4 -is^^V o^y,y^ ^7^:^ ^^^^^ 5. 5<^1 ^^4, <=>1^1 ^ 

63> £ 4c^ ^^^^ ^^S)^ iEAltb^. ^«(10) ^ 

^>a:^<>1 Si-Cl CI €^V^^^ #:^fl*>7ll ^t:!-. ^^^} 

^^m] ^^^^ ^A^}"^ ^^(HCl) 7>>i7> ^-§-*>^ Si-Cl ^^^*>7l 

£ ^ '^'l^^ ^l^lsq- <g4. 7>^.» >fl7l«>7l ^ai7l^l* ^ 

i^«>^ ^^715^* #ti(10) vflS. ^. £^K14)» ^^Al^l- ^S^tl- 

^:^(.10)* 7><t*V7n ^Cf. ^^71^1^^ ^^-^-i- ^^71^1 Sfe ^>4.-€ 

<64> ^ ^<g^^^<^^i s-^l(i4)^ 71-^^H^ ^^^^^^mtf 50t: i200Tc:e.t^ 

r^^o^A^ -a^Elfe ^«=»1 «>^^*>t:f. "S^^-^S.. ^^^-§-^l^i SiOH AVolo^ 

#71^ SiOH vfl^ ^-^^ -^lli-i^l^i^ l:^^^>-§-<^l^i Si-Cl 

Si-0 l^^^S. ^s^Al^l^tfl ^^^]7\ lOufl <^1^ 3T:^-. tcj-B^-A-l, ^^^^^^ ^S. 

^ ^^^^^m^ 5ot: oi>9- -R-^m<=«^ I'^i'i^m ^^*v^ ^^i 

^<gai^^ol i2oor ji^^ ^IS^I^ ^e^^V SJ^^V >^H^ ^^^1 ^-^1^1 ^ 

<65> ^ ^^<=flA-l£ JL^£^ -tV^S i^^V^ ^%7l^l7V ^^^^ o]^ 'g:^* ^ 

^•§1 >ll7l^ 4^ ^-E-^ S^l(14)^ yOOmm/rain <^1^V^ -fr^l^V^ ^^^'l ^V^^il-^V^- 
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S^1(14)» 1700t: o]^^ 31^^ -^^]^^^ ^^^} ""M* ^^^1^x3^ *AH1 ^^^15^1 

Tfl <^H, ^^ao) ^s.^ 9^^, ^^^^ ^^7i^m ^'a^M. ^-^71 



o] o.2:]^^t:|. o]nfl, £^1(14)^ 700mm/min -B-^lS)^ ^o] «>^2|^TiJ-. 

, ^<^:i ^ ^^'^^ S<^^^ ^^^^>T^. "^^^ ^^17>^1 ^l^*>^ 

17:> 5.ell-(first preform)**! 

-a-^o] ippb ol^>^ #o1*7ll 511^. ^^7H1 -^^^l 

5E^. ^^-i: ^"^^^ l^V ^^i!i(col lapse)^^ 7]^ 
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^;^>: 2003/8/27 



z^-^ 9X^. ^^^-1. ^^tb ^<=>1 ^^^^ S.^"^] ^5l7V 

^ ^o]^ 1:<+(HF) ^V-§-«V"^ (chemical etching)^ 

5. 5^ ^-a-B- S<>|«^^i 1100nm<^l^-1 1700nm*^^ ^^Hl-^i^ ^-^^^ 

HiflHoH. ^5(l7l#«^l ^-a-H- ^ ^^^1 ^ 

^ ;=^13E:€ ^^^-fr q-em o^t^. 

S. 5^ ZL2(|H* MCVD ^^-^S. ^-a-fr* ^l^tb ^-^ ^ 3X|-^tfl^<^1 

3g-^^ol ^^-i: ^ ^ 5ao.r^, 1385nm ^^^^^ ^^<=>1 ^-^^"B- ^>-§-<^1 'fl"^ 

1385nm tfl^^ OH^t=- 3E)a(peak)7> 0.30dB/Kmol«VS. ^ 

1310nm5^ 1550nm t^^^ ^tb ^^^^ 0.34dB/Km. 0 .206B/M<=>]^S. 7]^ 

^3.^ ^^0.611 «l«fl 1280nm~1620nm ^}<=>]^ '^^]^ B|-^<^^i^ ^^^S-^i ;(fl 7]^ 

^<^1 tb^sj;^! ^^p^ ^ ^^o] ^^>fe 7l#^^HAi 7V^ ^ 
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^^ ^7.>: 2003/8/27 



T3>sq. ^ ^ 1:^^^* ^-§-^^S^ 1385nm ^^^t^^oflAi 

>.AV7H1 ^tb ^-M^ 0.30dB/Km o^S. ^^^l^^o.!^, ^^^^^oflA^ ^^f^ ifl^S. 

olst^ :^o] ^ ^^<>\] ^ ^<§^^^^* ^-§-tt l^V H5l#^^ ^^^-^ 

^ 1385nm s^^tfloH^i^ O.SOdB/Km <^l^>'a ^ ISlOrun 3^^tfloflA-1^ ^ 

Xj.^ ^^o] 0.34dB/Km o]^6]t^, I550nm s^:3■lfl<^^^^ ^-^^ 0.20dB/Km ^l^V^ ^<^> 

^]7\] irhBi-Ai, ^ «^t^oil ^ MCVD ^-S-^^^^, 

51 ^Aj-e-<=^l lOOnm ol^^ A}-g-7V^rfl^* ^tfl^ ^ o.r^ . 1280~1620iim Ayo]^ o^a^^ 

A>-§- 71-^^ ^-g-fr* :?}:^*>^ ^12:^ ^ 
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[^^*^ 11 

^^^n7]^^^(ModU\ed Chemical Vapor Deposition; MCVD) <^1^^V<^ ^^-n- 

^^^^ #«(10) xflS- ^-§-7>^ ^ 'a:i7>ri» ^'S^^'H ^-^-S:^*!^ S.^1(14)» 

^7] ifls. ^^7i^i« ^<a^>^^i ^^^^:aT=l- ^s-s- 

7><i*M ^7] ^Bi7> ^fl^ ^7l» :^]7]^^ 

>a-7l ^JS\S. 'iV^7l^» ^^71^^ ^71 ^^^^^^ ^3. ^ 

2] 

^7] ^:t^^^ leOOr <:>m^ ^S'^fl^i ^^^^ ^-i: ^^-^S. *>fe ^-9^ H2l# 
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149108 



%^ 2003/8/27 



^7] 4x4^^^ 1400~1600"C^ ^^^^ 
I^^^ 41 

^4^^^^ 1200°C o]^}^ ^^<=^V^ ^^^^ ^^^s. ^^^-^ 



l«j-<=fl Sl'H'H. 

^71 ^^^^^ 900-1200'C^ ^S.^^ ^^^fe ^-i: ^^^^ 

61 

-^71 S^l^ <^1# ^S-fe 700mm/min c>l*>^ -R-^l^fe ^-i: ^^-^^ 

[^^^j- 71 

^1 ^<H>^i. 



51 



29-21 




%^ 2003/8/27 
1021111(549108 s I 

81 

^71 ^<S^^^^ ^71 501C i200t;^T=f -^^s ^^^^ 

^-^-6- He1# :^lS«c}-^. 

^7] l-«S4i^^<^^i ^7l S.^]^ 700nira/min <=>]^S. -^^1^^ ^^^-^ 

I^^^J- 101 

111 

8«J-«^1 ^^^^ , 
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1021 



%^ <a^V- 2003/8/27 



121 

[^^^ 13] 

^7] 1700-C <^1^s:| ^^-^s. ^^-B- 



■[^^■^ 141 

^7] iii^^^<^1^i ^7l 700mm/inin <^1*1-S. -R-^^l^fe ^^^S. 

l:^^^ 151 
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102oiRD49108 



2003/8/27 



^fe o. Hs^s. >|lsaj->^ . 

161 

^1 1*^ ^^1 ^1 15*^ ^ ^^'^l ^'H'H, 

^71 ^'^^ ^ ¥^1^ #2fl^^ ^ s<=H#-^ ^^V 

^l^slT^. ^^^^ *2fl^# ^ ^^til(D/d)fe 2.0-2.5 ^<^^i ^^^fe 

17] 

^^^J- 41% ^^1 4l5-% ^ <Hi:^ iJ-^-^^l ^^^^ 

[^^■^ 18J 

4 17%«^ $X^M, 

^7] ^^-a- #2fl^f^ ^ so^^^ 2l^>3l(D/d)7> 2.0-2.5^ ^-91 ^<^]^^ 

[^^■sj- 191 

^#^1: 41*^ ^^1 415*J- ^ <H:i=^ ti- «^^<H1 ^^V*=^ "^^-fr 
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%:^ <^7^: 2003/8/27 
l^^^ 201 

^^^^7l^^%(Modified Chemical Vapor Deposition; MCVD) ^l-§-^^ ^^-^ 

xvsj-fl^^ ^M.(10) tflS. ^-§-7>^i ^ >a:dt7V>i# ^<a«>^>^i ^-^-a:*^^ S.^l(14)# 

ol-g-^H uoo-ieoor ^s.^ 7>«t*><:»^ -ie^^V ^h* ^S^^^Vfe 

^7] tfl^ 5E-^tb ^^71^1* ^Sa^V^^i 700nnn/inin ^]^}^ ^S.S. 

^^^}^ S^l* ^]^^}°^ -^71 ^ti* 900~1200t: 7>^-S>^ ^7] ^^9} 

ijfl^ ^^7l« ;*ll7ls>fe ; 

^7] ^ti. vfls. ^4^7l^fl« i^tb ^^7l^» ^*a*>^^i TOOnWmin <^1*>^ ^ 
4^^*Vfe ^71 >S-7l ^^^^^^ 50°C o]^ 12001C^t:1- 7} 

^71 ^el^V ^171^^ ^ 

^71 xfls. 2.^^ ^^7l^» ^'a^l-^^i 700mm/inin <^1*V^ 

S^l^ c^l-§-*><^ ^71 iTOOt: o]^^ 7><1^V<^ ^Bl^V vfl^ 

7l« ;^l7l^3)- :^Aloil 4^:t^^^ X^^}^ ^^.^S. ^-^-fr ^1 
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'U:^}: 2003/8/27 
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49108 



:% 'UA- 2003/8/27 




1100 



1700 



VVkvelength(nm) 
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